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Technology Need:

Widespread use of chlorinated solvents such as carbon
tetrachloride, trichloroethylene, and perchloroethylene has
resulted in contamination problems in the air, soil, and
ground weter a many Department of Energy (DOE) Sites.
Characterizing the extent of chlorinated hydrocarbon
contamination, controlling remediationtrestment processes,
and monitoring of regulatory compliance frequently require
hundreds or thousands of andyses. Traditiond sampling
and off-gte laboratory andysis methods are expensve and
do not provide the immediateresultsneeded for hedth and
safety protectionand effective processcontrol. “ Red-time’
chlorinated hydrocarbon detectors are needed to address
this problem.

Technology Description:

A fdly portable, hand-held, solid-state-sensor-based
monitoring system that measures low concentrations of
chlorinated organic compounds has been developed. The
system is capable of detecting chlorinated hydrocarbonsin
the range of 0.2-25 ppm and up to 500 ppm with an
internal dilution feature that is incorporated into the
indrument. The portable andyzer can be used to andyze
samples from start-up in less than 15 minutes or in a
continuous monitoring mode in 10 minutes or less. The
system is desgned for fidd use by technidans wearing
protective dothing and for easy maintenance. The
indrument can be operated from an AC line or from an
interna battery.

The sensor devel opedfor thisingrument reiesonincreased
conductivity when heated and exposed to hydrogen
chloride (HCl) and chlorinated hydrocarbon compounds.
Examples of common chlorinated hydrocarbons detected
indude carbon tetrachloride, trichloroethylene and

Field-Usable Portable Analyzer for
Chlorinated Organic Compounds

L

Fully Portable, Hand Held Solid-State M onitoring Device

tetrachloroethylene. The sensor used in thisinstrument is
not responsve to nonchlorinated hydrocarbons,
oxygenated compounds, or nitrogenated compounds. The
sensor responds to chlorinated organics even when
nonchlorinated organics, such as motor fuels and waste
ails, are present. Many fidd instruments cannot selectively
diginguish between chlorinated and nonchlorinated
compounds.

To extend the lifetime of the sensor, an andytic duty cyde
was custom-programmed to have a short exposure time
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coupled with along recoverytime. Generdly the chemica
anayses are performed in a 90 second period followed by
a 5 to 10 minute zeroing time to dlow sensor recovery.
Through the addition of a diluter interface, sensor life is
extended by restricting sensor exposureto apredetermined
concentration level.

Bene€fits:

<Sdective detection of chlorinated organicsin mixturewith
other hydrocarbons

<Reduced andytical costs through screening to reduce the
number of samples requiring laboratory analyss

<Nearly immediae results and low limits of detection
enhance applications for worker hedth and safety
monitoring, process monitoring, or initid characterization of
spillsand higtorica releases

<Portable, hand-held (twelve poundstota weight), and can
be operated by technicians with minima training

Status and Accomplishments:

This project was completed in October 1996. A fully
portable hand-held solid-state monitoring device, the RCL
MONITOR, hasbeendemondrated to show its capability
of detecting very low leves of chlorinated organic
compounds. The RCL MONITOR has been incorporated
in the Routine Quarterly Monitoring Program at the Idaho
National Enginexring & Environmental Laboratory
(INEEL). Specificdly, the role of this ingrument in the
Routine Quarterly Monitoring has consisted of quarterly
groundwater and vapor sampling and andyss for
chlorinated organic contamingtion in wells surrounding the
Radioactive Waste Management Complex (RWMC).

Deployments and demondirations include:

<Deployed in 1995 a INEEL in routine quarterly
monitoring and at a cost savings of $185 per sample

<The portable analyzer was demonstrated and deployed in

1995 a Hanford's 200 Area to monitor levels of
chlorinated hydrocarbons in bore holes within the 200
Area, without requiring the extraction of samples and
andyds off-dte

<Full-Scale Demongtration at SRS in 1997
<Winner of R&D 100 Award

Transducer Researchlncorporated hasbeenpurchased by
TSI, of St. Paul Minnesotas TS is not currently
manufacturing and marketing the RCL sensor, but they did
sell 3 sensors to the Occupational Safety and Health
Adminigration (OSHA) for $8,500 each to be used in
ES&H activities

Contacts:

William J. Buttner
Transducer Research, Inc.
Phone: (651) 490-4068
E-mall: None

C. Edward Christy

Nationd Energy Technology Laboratory
Phone: Phone: (304) 285-4604

E-mail: cchris@netl.doe.gov

Online Resour ces:

Office of Science and Technology, Technology
Management System (TMS), Tech ID # 313
http://ogt.em.doe.gov/tms

The Nationd Energy Technology Laboratory Internet
address is http://www.netl.doe.gov

For additiona informetion, please vist TSI's website at
http://AMww.ts.com/
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